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This dissertation concentrates on Coxeter matrices of finite dimensional
associative algebras and the derived categories of tubular algebras,which in-
cludes three chapters altogether.
In the first chapter, we give a detailed introduction of some concepts and
developments in Coxeter matrices of finite dimensional associative algebras
, derives categories, tubular algebras,and so on. In particular, we introduce
some concepts and theorems which are closely related to this dissertation.
The second chapter deals with Coxeter matrices of finite dimensional
associative algebras . Let A = k ~Q/I be a basic finite dimensional associative
algebra over an algebraically closed field k,and the quiver ~Q has no oriented
cycles. we prove that the Coxeter matrix of A has a composition of some
kind of fundamental reflections.
In the third chapter, we introduce some results about derived categories
of tubular algebras by D.Happel and C.M.Ringel. And with Coxeter ma-
trices of finite dimensional associative algebras and representation theory of
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Coxeter  Tubular  1)| wT
;rWj4U*_ Coxeter {_.S.j4U*".by?NNw$_Æ8%fS;rWU*_ K− . HochschildGi.bwq !w$	9 Grothendieck-Verdier ST
60 LUD_ZD~C~C_N1__.Ch kU*yY_(_?	ZD~CÆVU*"._{)BSxuq%68	Z.℄Tw;rWj4U*_ Coxeter {_1 tubular U*_ZD~C	 A = k ~Q/I U*D k E_F_;rWj4U*f ~Qq;zp	b6b<A _ Coxeter {_-kV(E}_>G	8;rWj4U*_ Coxeter {_.-L Auslander-Reiten[K".b}D tubular U*ZD~CW*z 09_si9	Zb6m;"N1w z?#hD(C.℄"hfR_N1lb%f5(.℄_{$ÆC,;;(_"h	
§1.1 piH< ( Coxeter L6j4U*"..b_)syY;rWj4U*_
Coxeter {_.y?NNw$_Æ8&\NN%_"	hb6m;rWj4U*_ Coxeter {__ENY$(t";(	 A U*D k E_F_;rWU*WA*V n. (
P (i) (1 ≤ i ≤ n) V A _7;)kHAQ p(i) = dimP (i) " P (i)_W*z Q(i) (1 ≤ i ≤ n)7;)kH A−AQ q(i) = dimQ(i)" Q(i) _W*z 	
C.M.Ringel S [1] q5! A _ Cartan {_1 Coxeter {_	
A _ Cartan {_ CA = (cij) jl2_ Z _ n × n g{_













Coxeter  Tubular  2b6Ml Qn(Zn) q{1H3 α Æ
z  α _mQV αT, Q{1{_ M _mV MT. ? CA _e i "V p(i)T,CA _e i 
V q(i).$1_ CA S Z lS Q nYK	9 [1], ( A _`CW*;rW CA S Z K	( CA 	{_W CA S Z K_B$E\V End(P (i)) = k (1 ≤ i ≤ n).b6V CA S Q K	 A _ Coxeter {_l2V
ΦA = −C
−T
A CA.( K0(A, Q) = K0(A) ⊗ Q = Qn.1\9? (p(i))ΦA = −q(i), ΦA RV*D Q z 	X Qn _s=7-%9V Coxeter =	
Ringel 5 Coxeter {_ (=) _(w$C_9U* A A~C_ Auslander-Reiten [K_ τ− '℄ τ  Auslander-Reiten =	
Ringel S [1] qb<!Xd 1.1.1  M {1)k A− A D(M) = Homk(M, k).
(i) ( M _HW* proj.dim.M ≤ 1, W
τ(M) ∼= DExt1A(M,A A)qv( M <1 HomA(M,A A) = 0, W
dimτM = (dimM)ΦA.
(ii) ( M _HW* inj.dim.M ≤ 1, W
τ−1(M) ∼= Ext1A(D(M),A A)qv( M <1 HomA((D(AA), M) = 0, W
dimτ−1M = (dimM)Φ−1A .
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(=) _yYS [4] q-yp Coxeter {_ (=) t U* K−.w_qv Coxeter {_ (=) S.&D_Æ8WS [5] qCpDt?`CW*;r_;rWU* A,Happel S [6] qD! A _





i(A)^ H i(A) e i  Hochschild Gi	XM H i(A) = ExtiA⊗kAOP(A, A)
(AOP  A _}U* A Æ A ⊗k AOP− A), 9J Coxeter {_ (=) C;rWU*_ Hochschild Gi. [7] 8eh_	b6V"_ Coxeter {__kaB	SexZqb6l2!U*D k ;rWj4U*_E}b<t?;rWj4 k− U*
A = k ~Q/I,k ~Q 9[K ~Q = (Q0, Q1) sl_*U* I  k ~Q _u( ~Q q;zpWt Q0 !YQ6 A _ Coxeter {_-kV^E}_>G	
§1.2 $3ZD~C6U*O3_w$1yYvz^y67}_	hb6 ZD~C_yYu	U*O3q_{$wt{U*N (algebra variety) 196eX_;	U*N X(;MX	X (Mv};(MXjF6 ZariskiMX) 1aW,* (regular functors) ; OX _(0 (sheaf). U*N_wy\0_wvJO|0 (quasi-coherent sheaves) 1O|0 (coherent
sheaves) ?#w$_wt{ (Z [8,9,10]). t63U*N X, b6;\JO|01O|0;_ Abel~C cohX1 QcohX,fU*NeX_;=Z^ Abelian ~CeX_Ky (inverse image) 1fy (direct image),X^,)a4_5_waB_IRQ: (Z [11,12]).V(
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 Tubular  41PS [14],A.Grothendieck  H.Cartan 1 S.Eilenberg ZD,_/uU-yY#nDZD~C1ZD~CeX_ZD,bN (Z [15],%Z [16,17]).+~ 1.2.1  A ( Abel ~CK(A)  A _	~C(PS~C D(A) 1, Q : K(A) → D(A) 1
(1) t{1_JG f ,Q(f) G
(2) {1JGVG_, F : D(A) → D, nIU(_F*
D(A) kMPSU(_, G : D(A) → D,  F = G ·Q, W~C D(A)9V Abelian ~C A _ZD~C	1\ ( Abelian ~C_ZD~CPS_fS~CbW12jU(_	
A.Grothendieck _Æ J.L.Verdier O;!ZD~C_oU%?
1963 L`ZD~C_u!;_HSo:D!~C_N [18] %8	_G-~C_z+:_!ZD~C_E.Mv-k~!Ky,1fy,wqE\_
G	MT[LU ZD~C;d68?xu%T(yY	^ZD~CVsUS ?dw!d;dGi} [19,20];Brylinki-Kashiwara 1
Beltinson-Bernstein F* Riemann-Hilbert t6-~CV{$}ob<! Kazhdan-Lusztig ,/D!WU* Verma A_4;4w*_ssf&bb	b6"_9 D.Happel[21,22] #nH_;rWU*_ZD~C.	~C}?_ A ;l	_ZD~C Db(A), ^ A( Abel ~C	 Happel ,!;rWU* A _;rÆ;A~C A =
A − mod i	J Db(A) = Db(A − mod) ∼= K−,b(PA). tU*
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 Tubular  5*_ZD~CbWfg Asl!t6_bW,	J6;rWU*_ZD~C.4yY;VU*&D_w{)3Æ!u
_;(D.Happel 1 C.M.RingelOr9!+GU*1g U*ZD~C_j [22]; S.Koenig,A.Zimmermann b^\!uU*ZD~C_h";( [23];
V.Bekkert bw! gentle U*1 schur U*_ZD~C [24,25];J.Rickard^\!; (U*) A~C_ZD~CeXbW_9 [26], p9V Rickardl_!ZD Morita bW. [26,27,28] bb	a;rWU*ZD~C._
w^ZD~C.SU*O3q;R68	X}*>Oq;rWU*ZD~C._yY	
§1.3 Tubular  
Tubular U*_N9 C.M.Ringel S [1] 5-S;rWU*_wq !w$\	jA~CZD~C-LV|[baB5_U*Æ℄_IRn3Æ!u
_;(	hb6m tubularU*_ENY$ t" zwm;1;(	 A VU*D k E_F_r"+GU*W A _;rÆ;A~C A − mod +;(FH P, f P q+7;HA)+{3HA [1]. P qg A AT _G;U* B = End(AT ) 9V concealed U*	( A V tame +GU*W9 B V tame concealed U*	+~ 1.3.1  A ;rW k− U*( A ( tame concealed U*_[V T=(2,2,2,2),(3,3,3),(4,4,2)C (6,3,2) _ tubular [9 A ( tubular U*	+~ 1.3.2  A ;rW k− U*( A _}U* AOP  tubularU*9 A V cotubular U*	 1 Ringel b<!{1 tubular U*% cotubular U* [1]. 2  K0(A) V tubular U* A _ Grothendieck ut6?[
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α11α12 + α21α22 + α31α32 = 0,
α11α12 + λα21α22 + α41α42 = 0,





















































α11α12α13α14 + α21α22α23α24 + α31α32 = 0
T(6,3,2):
1




















α11α12α13α14α15α16 + α21α22α23 + α31α32 = 0 4 {1G tubular U* A 1 B g  - g bW_MPSU*_" A = A0, A1, · · · , Am, Am+1 = B 1g A_"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 Tubular  7"? tubular U*_A~C Ringel S [1] qD!j9+R 1.3.1  A  T  tubular U*W A − mod +j"FH P0; {1 r ∈ Q∞0 ,T  P1(k)−tubular 	 Tr (E T0,T∞ N Trr`l) 1FH Q∞.^_ ”  ” h
(i) Hom(Tr,P0) = Hom(Q∞,P0) = Hom(Q∞, Tr) = 0;





Tu, {1M Ps \ Qu _%;nF*
Tr k	rL9? tubularU*S;rWU*w&D_w$dZt tubularU*_V|[wU*`lbW-LZDbWbaB_w%&\!U*Æ℄_%"m^!u
_;(	 A U*D k _;rWU* A − mod ;rÆ; A A~C\`l~C A−mod l2jt{Hf1x_ A− At{1 A−modq_t{ M 1 N ,HomA(M, N) = HomA(M, N)/P(M, N), \q
P(M, N) 7;t*H A− Ak_ A− AG;;_ HomA(M, N)_	X	(;rW k− U* A 1 B 1 A − mod ≃ B − mod, b69
A 1 B `lbW_	 H.Tachikawa 1 T.Wakamatsu S [29] qb<(;rW k− U* A,B g  - g bWW96_V|[U* T (A) 1
T (B) `lbWM T (A) − mod ≃ T (B) − mod. 9?G_ tubular U*g  - g bW96_V|[U*`lbW	t9U*(w$_;rWU*	 Z.Pogorzaly 1 A.Skowroński S
[30]qb<!t? tubularU* A, t9U* B `lbW? T (A)_B$E\ B G? T (E),\q E g  -g ? A_ tubularU*	̂ ("?V|[_;(66b<t?wU*i	%;	 T.Wakamatsub<!(;rW k− U* A,B g  - g bWW96_wU*
Â 1 B̂ `lbW	qv Z.Pogorzaly S [31] qb<!t? tubular U*
A, (z+;l~C B `lbW? Â, M B −mod ≃ Â − mod, W B G? Ê, \q E g  - g ? A _ tubular U*	
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T (A)−modS [1,32,33]qD!9	9 [33]dT (A)−mod_ Auslander-













Ts, Tr = T0\qt? l ∈ {0, 1, · · · , r − 1},Tl `lJ P1(k)−tubular 	t? s ∈
Qt+1t = Q
⋂
(t, t + 1), 0 ≤ t ≤ r − 1, Ts `l P1(k)−tubular 		`lJ
P1(k)−tubular	_* r = r(T (A))|V 3,RV K0(A)_n	Happel1 Ringel S [32] qb<!t?{1  tubular U* A, ; r(T (A)) = 3.r J.Bialkowski S [34] qD! r(T (A)) = rank(K0(A)) _B$E\	ZD tubular U*0(w$_wt{	S [35] q H.Meltzer b<!( AZDbW? tubularU*WF*;rL APR-g 1 APR-g V  tubular U*	A.Ibrahim S [36]qb<!(ZD tubularU* A  strongly simply connected _B$E\ A )+ Ãm _+G1J~C	 M.Barot S [37]ql! pg-critical U*1ZD tubular U*	b6d℄xL (Eulur ) tU*q
_(6._}X9? pg-critical U*1ZD tubular U*_ Euler ;<ot2_o7-z8 Euler  M.Barot k~!^(aB	




Tr\qt{1 r ∈ Q, Tr +;r^L$1r^L$ T  P1(k)−
tubular 	1t{1 r > s,Hom(Tr, Ts) = 0, ft{1 r ∈ Q, {1M
∨
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IrLU*".yY_w$?ge(96_a1l ”
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a& CoxeterJ	
§2.1 Ef(A/_hb6m I.N.Bernstein,I.M.Gelfand 1 V.A.Ponomarev S [40] q5_[K_E}_N	 ~Q = (Q0, Q1) (;r[K Q0 = {1, 2, · · · , n} VkgJ
Q1 = {ρ1, ρ2, · · · , ρm} V[J	Q s(ρ) 1 t(ρ) #V[ ρ ∈ Q1 _g1ug	 ~Q q_(EV|*([_"
ρ1, ρ2, · · · , ρm (m ≥ 1)f1
t(ρi+1) = s(ρi) (1 ≤ i ≤ m − 1).t?3kg i ∈ Q0, l2(EV|*QV ei.b6Vl ~Q q;zpM{1 i ∈ Q0, )PS i \ i _V|*{1 i 6= j ∈ Q0, (PS i \ j _V|*W(l)PS j \ i _V|*	(
Qi1 = {ρ ∈ Q1|ρ-kgiVgCug}, Q _z 	X
Qn = {x = (x1, x2, · · · , xn)|xi ∈ Q}t?{1 i ∈ Q0, l2 Qn _s= ωi, ^t{1 x ∈ Qn,
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